Introduction

Immunologic and inflammatory mechanisms of atherosclerosis
Atherosclerosis and the resulting cardiovascular diseases are the leading causes of both death and disability in North America (1) . The cause of atherosclerosis has traditionally been viewed as a chronic response to arterial injury. In the last two decades, the role of local arterial tissue inflammation has been increasingly studied and hypothesized to be a major underlying mechanism in the development of atherosclerosis (2) (3) (4) (5) (6) . Subsequent investigations into the mechanisms of atherosclerosis have suggested that both innate and adaptive immunity play a significant role in the development and progression of atherosclerosis (2, (6) (7) (8) .
The innate response initiates with the activation of monocytes/macrophages in the vessel wall, followed by more specific adaptive responses mediated by T and B cells (8, 9) . In early lesions, macrophages are found in abundance. Stimulated by macrophage colony-stimulating factor and various other cytokines, these cells up-regulate their pattern recognition receptors and mediate lipoprotein internalization, leading to their foam-cell appearance (10) . Macrophages are the source of the inflammatory cytokine TNF, which fuels the inflammatory cycles by recruiting more T cells, B cells (11) and macrophages into the lesion site.
Subsequent lymphocyte recruitment promotes chemokine secretion and localized inflammation (2, 12, 13) . Continuous influx of mononuclear cells and inefficient clearance of dead cells (efferocytosis) eventually gives rise to the formation of atherosclerotic plaques with a central necrotic lipid core and a fibrous cap (14, 15) . In mature lesions, immune responses mediated by T cells and B cells may become the dominant forces in enhancing inflammation. In fact, the presence of auto-antibodies against oxidized low-density lipoprotein (oxLDL) in the lesions of atherosclerotic humans and animal models provided initial evidence of the involvement of adaptive immunity in the development of atherosclerosis (16) . Subsequently, in both human and murine atherosclerotic plaques, all T-cell subsets (CD4 + , CD8 + , TCRγδ + and NKT cells) have been found (2, 5, 13, 17) .
Candidate autoantigens that are thought to activate T cells in atherosclerosis
T cells have been the focus of intense research over the last 15 years because of their potential role in the development and progression of atherosclerosis. Several publications in the mid1990s and early 2000s showed a preponderance of CD4 + T cells when compared with CD8 + T cells (13, 18, 19) and polyclonal expansion of T cells isolated from patients was accompanied by production of (predominantly) IFN-γ (18, 19) . Subsequent studies have shown that the T cells found within the atherosclerotic plaques are far more activated than their peripheral blood counterparts, within both the CD4 + -and CD8 + -cell compartments (20) .
The antigens leading to T-cell activation are not known with certainty, but clearly involve epitopes of oxLDL (18) , and possibly heat-shock protein 60/65 (HSP60/65) (21) (22) (23) . Currently, the leading autoantigen candidate is oxLDL. T cells within the atherosclerotic plaque have been shown to respond in an antigen-specific manner to oxLDL (18) . Auto-antibodies to HSP60 have been found to correlate with increasing risk of coronary artery disease, and in a mouse model of atherosclerosis immunization of pro-atherosclerotic mice with HSP65 resulted in worsening aortic plaques compared with controls (21) (22) (23) .
Development of T cells and their subsets
Naive CD4 + T cells have the ability to differentiate into various subtypes of helper T cells (Fig. 1) . These include T h 1-, T h 2-, T h 17-and T reg -cell lineages. Helper T-cell polarization into the various lineages is influenced by the cytokine environment. Specifically, the presence of IL-12 results in STAT4 (signal transducer and activator of transcription 4) induction and subsequent activation of the transcription factor, T box expressed in T cells (T-bet). T-bet activation not only results in IFN-γ production but also inhibits IL-4 expression (thus inhibiting T h 2 lineage commitment). IL-18 also skews toward a T h 1 phenotype. T h 2 commitment occurs in the presence of IL-4. IL-4 increases expression of GATA-binding protein 3 (GATA3), which through a positive feedback loop potentiates IL-4 expression while inhibiting IFN-γ expression. T h 17 differentiation occurs under the influence of TGF-β with either IL-6 or IL-21, IL-1β and IL-23 and the transcription factors STAT3, retinoic acid-related orphan receptor γT (RORγT) and RORα (24, 25) .
T reg commitment is driven by the presence of TGF-β and IL-10 (26, 27), but recently, it has been shown to be influenced by TLR-activated CD11c + CD103
+ dendritic cells (DCs) that appear to have a role in T reg differentiation (28) . Each helper T-cell subtype has a unique cytokine expression profile and separate roles in immunity. T h 1 cells are considered proinflammatory through their secretion of IFN-γ. T h 2 cells play a crucial role in the development of atopic/allergic diseases via secretion of IL-4, IL-5 and IL-13. T h 17 cells secrete IL-17A/F and IL-22, and have been implicated in various autoimmune diseases.
The role of mouse models in defining the role of T cells in atherosclerotic disease
There has been increasing interest to define the role of various T-cell subsets in the development of atherosclerosis. The interest is 2-fold. First, defining the roles of various subsets of CD4 + helper T cells will provide a greater understanding of which (if any) T cells are friend rather than foe in the context of atherosclerosis. Second, because maturation of the different T-cell subsets can be manipulated by the local cytokine milieu, understanding their different roles will likely be of great assistance in developing novel therapeutic measures to limit plaque progression and subsequent rupture.
Although experiments performed in mouse models are not exact representations of the disease processes in humans (29) , mouse studies have proven to be valuable in the characterization of T-cell responses in atherosclerosis. Both knockout (KO) and over-expression experiments of various T-cell lineages and their cytokines have given researchers much insight into the role of various T-cell subsets in the development and progression of atherosclerotic disease.
In nearly all of these experiments, murine lines prone to developing atherosclerosis are used. These include both the LDL receptor (LDLR) KO and apolipoprotein E (ApoE) KO strains. LDLR −/− mice develop atherosclerotic lesions within the aorta only after several weeks of being fed a high-fat and high-cholesterol diet [western diet (WD)]. ApoE −/− mice, in contrast, develop spontaneous plaque lesions in the proximal aorta as early as 3 months of age, which can be further accelerated by WD feeding. Although a normal mouse serum cholesterol level is 80-100 mg dl −1 , LDLR -/-mice have baseline elevated serum cholesterol levels of 200-400 mg dl −1 that rise even further upon WD feeding to >2000 mg dl −1 . Similarly, ApoE -/-mice can have total cholesterol levels ~10 times higher than normal mice. This review will focus almost exclusively on mouse studies that have helped to elucidate the role of T cells in atherosclerosis.
T h 1 cells
T h 1 cells exceed the number of T h 2 cells in atherosclerotic plaques (30, 31) . Differentiation into a T h 1 phenotype requires the transcription factor T-bet, and T h 1-skewing is accomplished by the cytokines IL-12 and IL-18 produced by activated macrophages (32) . As stated earlier, IFN-γ is the prototypic cytokine secreted by T h 1 cells.
IFN-γ has been shown to exacerbate plaque formation. When exogenous recombinant IFN-γ was injected intra-peritoneally into ApoE -/-mice for 30 days, researchers observed a 15% increase in lesion size compared with mice receiving PBS injections (33) . This result was in accordance with loss-of-function studies using IFN-γR -/-/ApoE -/-double KO (dKO) mice, which resulted in a 60% decrease in lesion size when compared with their ApoE -/-single KO counterparts. Interestingly, these researchers also noted significantly less cellularity in the lesions of IFN-γR -/-/ApoE -/-dKO mice, along with an increase in lesional collagen content suggesting greater plaque stability.
Upstream of IFN-γ are the cytokines IL-12 and IL-18. Both are secreted by macrophages, and result in T h 1 differentiation and IFN-γ production. Studies of these two cytokines have also shown that they exacerbate atherosclerosis, likely via increased production of IFN-γ. IL-12 -/-/ApoE -/-mice had a 52% reduction in plaque area in the aortic root (34) . Functional blockade of endogenous IL-12 via anti-IL-12 antibodies resulted in a significant decrease in atherogenesis (68%) compared with control mice, with an increase in collagen content (35) . To investigate the role of IL-18, researchers have administered a plasmid encoding a soluble, recombinant IL-18-binding protein into ApoE -/-mice resulting in decreased bioavailable IL-18 and less atherosclerosis. These researchers also noted decreased lesional cellularity and increased collagen content (36) . Subsequently, an IL-18 -/-/ ApoE -/-dKO mouse model showed that IL-18 deficiency reduced lesion size by ~35%, reduced I-A b expression and increased the proportion of smooth muscle cells that were positive for smooth muscle-actin (compatible with a more stable lesion phenotype).
Consistent with these cytokine-based studies, T-bet deficiency also results in reduction of atherosclerosis by ~30%, with a concurrent increase in T h 2 cytokine production (IL-4, IL-5 and IL-10) and an increase in E06 IgM natural antibody (37) (an athero-protective antibody shown to be up-regulated in the presence of IL-5) (38) . Overall, the IFN-γ-IL-12-IL-18 axis of cytokines is strongly inflammatory and promotes and accelerates lesion development.
T h 2 cells
IL-4 produced by T h 2 cells counteracts the production of IFN-γ (39) . The role of the T h 2 pathway in the development of atherosclerosis, however, remains controversial. IL-4, IL-5 and IL-13 are stereotypic T h 2 cytokines (IL-10 is another T h 2 cytokine, but for the purposes of this review, we will discuss it in T reg cells). Because the T h 2 phenotype opposes differentiation of pro-atherogenic IFN-γ-producing T h 1 cells, it would seem that T h 2 cells ought to be athero-protective. In human studies, this does appear to be the case, as a recent publication found that high numbers of T h 2 cells found in the peripheral blood were independently associated with a decrease in mean common carotid intima-media thickness (a clinical marker of atherosclerosis), and in women was associated with a reduced risk of acute myocardial infarction (40) . However, in murine studies of the T h 2 cytokines IL-4 and IL-5, this association is blurred.
Besides opposing T h 1 effects and lineage commitment, IL-4 and IL-5 also exert their influence on other cells, thus making their specific role in atherosclerosis difficult to elucidate. For example, mouse studies have shown that IL-4 production leads to up-regulation in the expression of CD36 (41, 42) and class A scavenger receptor on macrophages (43) , vascular cell adhesion molecule-1 (VCAM-1) (44, 45), matrix metalloproteinase 1 (46) and monocyte chemoattractant protein 1 (47) , which would all be theorized to lead to increased atherosclerosis. Although one publication demonstrated a significant reduction in atherosclerotic lesion size in the aortic arch and thoracic aortic when IL-4 -/-bone marrow was adoptively transferred into irradiated LDLR -/-mice (48), subsequent studies using either IL-4 -/-/ApoE -/-dKO or IL-4 -/-/LDLR -/-dKO have shown no difference in atherosclerosis compared with IL-4 wild-type control mice (49) .
Conversely, IL-5 seems to have a protective role against atherosclerosis. Engraftment of IL-5-deficient bone marrow into LDLR KO mice leads to enhanced lesion formation (38) , possibly due to decreased production of natural IgM antibodies from B-1 cells, which in turn act as blocking antibodies against oxLDL (50) . Indeed, it has been shown that although natural antibodies are poly-specific, they do have a preference for other immunoglobulins, self-antigens and common bacterial antigens. These natural antibodies have been shown to bind oxidized phospholipids and oxidized phospholipoproteins and inhibit macrophage uptake of oxLDL, which leads to an athero-protective effect (51) .
T h 17 cells
T h 17 cells are induced in the presence of IL-6 and TGF-β, and secrete IL-17A, IL-17F and IL-22. The IL-17 family of cytokines consists of six members-IL-17A, IL-17B, IL-17C, IL-17D, IL-17E and IL-17F. In general, all of the IL-17 family members activate NF-κB, ERK1/2, CCAAT/enhancer-binding protein β (C/EBPβ) and C/EBPδ signaling in target cells to varying degrees (52) , which results in pro-inflammatory cytokine production including TNF, IL-1β (53, 54), IFN-γ (55) and granulocyte colony-stimulating factor (56) . In patients with unstable angina, levels of plasma IL-17A and the T h 17-related cytokines IL-6 and IL-23 are elevated (57) , and cultured human T cells isolated from atherosclerotic coronary arteries also produce a unique combination of IL-17A and IFN-γ after polyclonal stimulation compared with T cells extracted from non-diseased vessels (58, 59) . The role of T h 17 cells in atherosclerosis, though, remains controversial.
Various methods used for knocking down expression of IL-17A and its receptor IL-17RA yielded conflicting results. Using a rat anti-mouse-IL-17A antibody in ApoE KO mice fed 12 weeks of chow diet, one publication reported a 50% reduction in aortic root lesions and increased collagen content with decreased cellularity that suggests a more stable plaque phenotype (53) . Although these findings were repeated in a subsequent study, this group found no evidence of reduced IL-17A signaling despite the use of rat anti-mouse-IL-17A antibodies to decrease atherosclerosis (60) . Interestingly, when these authors used a mouse anti-mouse-IL-17A antibody, they found no improvement in atherosclerotic burden despite significant reduction in IL-17A production (60), suggesting that the athero-protective effects afforded by exogenous anti-IL-17A antibodies might not actually be from reduced levels of IL-17A but may instead be attributed to the species from which the antibody was derived (rat anti-mouse versus mouse anti-mouse) (52, 60) .
Blockade of IL-17A was also done using an Fc-containing fusion protein that also included the IL-17RA extracellular domain (IL-17RA-Fc) expressed in vivo from an adenovirus construct (AdIL-17RA-Fc) in ApoE -/-mice fed WD for 15 weeks (58). Blockade of IL-17A using this method resulted in 54% smaller lesions throughout the aorta compared with controls.
Experiments with KO mice have also yielded inconsistent results. IL-17A -/-/LDLR -/-dKO mice demonstrate no difference in plaque burden within the aortic roots or descending aorta despite decreases in aortic macrophages, CD11b + CD11c + cells and T-cell cellularity (55) . These findings contrast with a recent publication where IL-17A -/-and IL-17RA -/-mice were bred into an ApoE -/-background and showed that IL-17A or IL-17RA deficiency led to a 35% or 25% reduction in atherosclerosis along the entire aorta, respectively, after 15 weeks of WD (61) . In this study, the athero-protection was predominantly noted in the ascending portion of the aorta (roots and arch), but not in the descending thoraco-abdominal portion of the aorta. This study also demonstrated decreased cellularity and IFN-γ-producing T h 1 cells in the aortic arch, findings not observed in the descending aorta. Interestingly, mRNA expression levels of IL-17A and IL-17RA correlated with the distribution of plaque protection, as IL-17A is preferentially expressed in the aortic arch, whereas IL-17RA is ubiquitously expressed along the entire aorta.
Monocyte adherence is also affected by IL-17, as explanted aortas from ApoE KO mice showed enhanced adhesion capabilities (increased by 48%) when IL-17A was added to labeled monocytes from an ApoE KO mouse. This phenomenon was not observed under the same conditions when explanted aortas were from IL-17RA KO mice (61) .
Two recent studies have cast doubt on the pro-atherosclerotic role of IL-17A (62, 63) . Because Socs3 negatively regulates STAT3-dependent expression of IL-17A in T cells, these researchers used a Socs3 -/-/LDLR -/-chimeric mouse strain to over-express IL-17A, which resulted in 50% smaller lesions within the aortic roots compared with Socs3 +/+ /LDLR -/-mice. Socs3 overproduction, which results in reduced IL-17 levels, actually accelerated atherosclerosis (62) . Furthermore, treatment of LDLR KO mice with recombinant IL-17A in the same study resulted in reduced levels of VCAM-1, reduced vascular T-cell infiltration and decreased lesion sizes (62) . Another study used IL-17A -/-/ApoE -/-dKO mice fed WD for 8 or 16 weeks that showed significantly more atherosclerosis (at 8 weeks, but not 16 weeks) compared with control ApoE -/-mice and had a more vulnerable plaque phenotype (63) . Human studies may corroborate this finding as there are increased levels of STAT3 phosphorylation and IL-17 in patients with a more stable plaque phenotype (62) . Thus, the role of T h 17 cells and IL-17A is still an area of controversy and ongoing investigation. The initial observation that T reg cells are detected in much lower amounts in atherosclerotic plaques (1-5% of all T cells) than in other chronically inflamed tissues (~25% of all T cells in eczema or psoriasis) has led researchers to wonder if impairment of local tolerance against potential antigens in atherosclerotic lesions is a cause for inflammation and plaque formation (17, 65) . A very recent paper (66) showed that in a prospective cohort in Sweden of 700 participants who were 68-73 years old, the number of circulating T reg cells in peripheral blood was inversely associated with the development of myocardial infarction (hazards ratio 1.9 for the lowest tertile of CD4 + FoxP3 + T cells) and for coronary events in general (hazards ratio 2.6 in the lowest tertile). Interestingly, statin therapy (a mainstay in the treatment and prevention of cardiovascular disease) not only increased the number of CD4 + CD25 + FoxP3 + T reg cells in PBMCs cultured in vitro but also enhanced the suppressive function of T reg cells from acute coronary syndrome patients in vitro (67) .
Adoptive transfer experiments of T r 1 cells administered to ApoE -/-mice showed a significant decrease in T h 1 responses revealed by reduced IFN-γ production, increased IL-10 production and significant reduction in atherosclerotic lesion size when compared with control mice (68, 69) . T reg cells also inhibited foam-cell formation in vitro and biased macrophage differentiation toward an M2 (anti-inflammatory) phenotype versus the M1 (pro-inflammatory) phenotype (70, 71) . IL-10, secreted by T reg cells, is athero-protective and protects both from fatty streak formation and atherosclerotic plaque formation (13) . The statin simvastatin increased the number of T reg cells in atherosclerotic plaques and the expression of mRNA for FoxP3, TGF-β and IL-10 when administered to ApoE -/-mice for 6 weeks (67).
The T reg cell's link to innate immunity in atherosclerosis was demonstrated recently by Subramanian et al. (28) , who showed that MyD88-dependent TLR signaling through CD11c + DCs had an anti-atherosclerotic effect on irradiated Ldlr -/-mice reconstituted with bone marrow from Cd11cCre
+
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fl/fl mice. In these mice, CD11c + cells lack the TLR adaptor MyD88, which decreases their ability to activate effector T cells and was expected to produce a decrease in atherosclerotic lesions, but instead resulted in ~50% increase in aortic root plaque area with concurrent decrease in percentage of T reg cells at the plaque site and IL-10 mRNA expression. Overall, the murine data suggest a protective role of T reg cells in atherosclerosis. Whether they are also protective in humans remains to be determined.
NKT cells
NKT cells are a unique subset of T cells that have both NK-specific (NK1.1 and Ly49) and T-cell-specific (CD4 and TCR) surface markers. These cells recognize antigen in the context of CD1d, not MHC, expressed on APCs. Their ligands are glycolipid antigens. They are found in both humans and mice, and are abundant in the liver and most lymphoid tissues. The invariant NKT (iNKT) cell has a limited TCR repertoire. Upon activation, these iNKT cells rapidly secrete large amounts of anti-inflammatory cytokines such as IL-4, IL-10 and IL-13, and pro-inflammatory cytokines such as IFN-γ (72) . The iNKT cells have been suggested as possible autoregulatory cells that are capable of inducing tolerance by communicating with T reg cells (73) . Although they may play a tolerogenic role in some diseases like type 1 diabetes in mice (74) , it appears that they are likely to be pro-atherogenic.
Human studies have shown that iNKT cells are found in human carotid artery plaques (75) as well as in human atherosclerotic tissue from abdominal aortic aneurysms (76) . Studies of ApoE -/-/CD1d -/-mice showed reduced atherosclerosis (77) (78) (79) and stimulation of ApoE -/-mice with α-galactosylceramide (a glycolipid that activates NKT cells via CD1d) worsened atherosclerosis (77, 78) . Although most studies suggest a pro-atherosclerotic role for iNKT cells, at least one study suggests that they are athero-protective (80) . In this study, the researchers activated iNKT cells exogenously with α-galactosylceramide and injections of these activated iNKT cells protected LDLR -/-(but not ApoE -/-) mice from carotid atherosclerosis, a site that was uniquely investigated in this particular iNKT cell study. These results indicate that further investigation is necessary to determine the role of iNKT cells in atherosclerosis (81) .
Other T cells
Follicular helper T cells are a subset of CD4
+ T cells that are required for germinal center formation and antibody production by B cells (82) . Their role in atherosclerosis has not been investigated yet. Similarly, the role of CD8 + T cells in atherosclerosis is largely unexplored at this time.
Conclusions
Data from mouse models of atherosclerosis suggest a role for various T-cell subsets in the development and progression of atherosclerosis. CD4 + T cells in general are believed to exacerbate atherosclerotic disease, but when subsets of CD4 + T cells are examined individually, the different classes of helper T cells appear to exert very different influences on the atherosclerotic plaque.
Although the murine studies reviewed previously give us insight into the various roles of T-cell subsets in atherosclerosis, one critical element is still missing. The lack of understanding of what triggers T-cell activation (with the exception of nT reg -cell activation) has, so far, greatly hindered advances to eventually control the progression of atherosclerotic development. T cells are not activated by binding to the whole antigenic molecule. Instead, the antigenic molecules have to be broken down into small peptides by APCs and the TCR binds to a ligand composed of a small peptide of the antigenic molecule (an antigenic epitope) in association with the MHC proteins. Over the years, although several autoantigens have been identified as having properties of mounting atherosclerotic responses (21-23, 39, 83) , the nature of the actual peptides (epitopes) that bind to the TCR of atherogenic T cells remains unexplored. Furthermore, the role of these antigenspecific T cells in atherosclerotic disease after peptide-specific activation has not been sufficiently queried.
Evidence for the existence of an autoantigen residing within the atherosclerotic plaque comes from live-cell imaging of explanted aortas from CD11c YFP /ApoE -/-mice after 12 weeks of WD. In this model, antigen-experienced ApoE -/-CD4 + T cells interact with yellow fluorescent protein (YFP) + CD11c-expressing APCs in the aortic wall (84) . These T cells were effector-memory CD4 + T cells and had long interactions with APCs in the vessel wall. They also exhibited slowed migration speeds compared with T cells isolated from naive wild-type C57BL/6 mice. The functional significance of these interactions was demonstrated by increased T-cell proliferation and induction of pro-inflammatory cytokines (IFN-γ, TNF and IL-17).
One set of potentially relevant autoantigens are peptides derived from human ApoB-100, with P210 being the best known. P210 was first reported by Fredrikson et al. (85) , who synthesized 302 overlapping 20-mer-peptides corresponding to the entire human ApoB-100 amino acid sequence and tested both native and oxidized forms of these peptides for binding by circulating antibodies from patients' sera. Of the 302 peptides, 102 were found to bind antibodies in the sera. P210 is one of the 102 antibody-binding peptides, and the presence of both IgM and IgG auto-antibodies against P210 suggests that T-cell help (and therefore T-cell recognition of the autoantigen) was required during this process because of the observed class switching. Interestingly, repeated immunization of mice using P210 has shown an athero-protective effect (86, 87) , which recently has been attributed to its ability to increase T reg cells in secondary lymphoid organs (88, 89) .
It is interesting to note that P210 was initially identified as an auto-antibody-binding peptide, but it is now proposed to have T reg -induction properties (88, 89) . For P210 to have direct effects on any CD4 + helper T cell, the peptide would have to first be bound to an MHCII molecule on an APC and be subsequently presented to a TCR capable of recognizing the peptide-MHC complex.
To determine whether P210 can indeed bind to MHCII, we sought to measure its capacity to bind its putative mouse (C57BL/6) MHCII restricting allele, I-A b . Accordingly, we synthesized P210 and tested in a classical competitive inhibition assay utilizing purified MHC and high-affinity radiolabeled I-A b ligands (90) . Under the conditions utilized, where (label) < (MHC) and IC 50 ≥ (MHC), the measured IC 50 values are reasonable approximations of the true K d values (91, 92) . We found that P210 did not bind I-A b with biologically relevant affinity, with an IC 50 of 34 000 nM (Table 1) . By comparison, well-known I-A b -restricted T-cell epitopes, such as ovalbumin peptide 323-339 (93) and myelin oligodendrocyte glycoprotein [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] [51] (94) , have been shown to bind I-A b with ~100-fold higher affinity. These findings suggest that the mechanism by which P210 produces athero-protection is unlikely to be through direct interactions with T reg cells, unless the peptide is in some way post-translationally modified in some as yet undetected manner. Our data do not rule out the possibility that P210 induces T reg functionality through interactions with other cell types such as DCs (95) or CD8 + T cells (96) , which in turn may provide the stimuli for T reg production. Nevertheless, it is clear that, to advance our understanding of how each subset of T cells contributes to the initiation and progression of atherosclerosis, it is necessary to study each cell type in isolation to define what constitutes an atherogenic T cell.
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